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Remarks 

Claims 18, 26-40, 42, 48, 55-63, 65, and 71 have been canceled, and claims 86-121 have 
been added. Thus, claims 16-17, 19-25, 41, 43-47, 49-54, 64, 66-70, 72-121 are now pending in 
this case. 

The specification has been amended to insert language corresponding to language used in 
the claims. Support for this language may be found in the drawings, as well as the specification 
itself. For example, figure 1 shows a mask 1 that includes a mask body and a harness strap 2. 
Figure 2 shows an exhalation valve that has a valve seat 5 and a valve cover 6. Figure 4 shows how 
the flap has stationary and fixed portions with stationary and free edges. The specification explains 
(in the paragraph beginning at column 3, line 44) how edges of the flap lift from and reseat upon the 
seal surface. Figures 3-5 show how the seal ridge 9A, 9B, 9C terminates in a seal surface, and 
Figures 4 and 5 illustrate how block 16 engages the flap 7 such that a portion of the flap resides in 
non-alignment with the sealing surface. 

The claims have been amended to overcome the rejection under 35 US C § 112. 

Claims 55, 57, 58, 62, and 66 have been rejected under 35 USC § 102(b) as being 
anticipated by U.S. Patent 5,295,478 to Baldwin. Of these claims, only claim 66 remains pending. 
But because the Examiner indicated that claim 65 would be allowable if written in independent 
form, and because applicants have amended claim 64 to include all the limitations of claim 65, this 
rejection is no longer an issue in this case. 

Please note, however, that claim 64 requires that the flexible flap exhibit "a curvature in a 
direction transverse to the flap's longitudinal dimension" to bias the flexible flap to seal surface. 
Baldwin does not disclose a flexible flap that is transversely curved. In Baldwin, the flap is only 
curved in the longitudinal dimension. Applicant's specification explains the difference between a 
flap that is curved in a longitudinal dimension but not in a the transverse dimension. In the 
background of the invention, applicant comments on U.S. Patent 5,325,892 to Japuntich et al. 
(Japuntich). As applicant explains, this flap [Japuntich] is "curved in the longitudinal direction of 
the flap". Applicants indicate that their invention is different from the Japuntich construction in 
that their flap has a "transverse curvature". 1 As the terms "longitudinal" and "transverse" are used 

1 Please see applicant's specification at column 1, lines 55 to column 31, of the originally issued 5,687,767 patent. 
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in applicant's specification and in the claims, the longitudinal dimension is the dimension that 
extends from the stationary portion of the flap towards the free peripheral edge of the flap; whereas 
the transverse dimension extends across the flap, normal to the longitudinal direction. The 
Examiner's attention is directed in particular, to Figure 5 of applicant's specification, which shows 
an arched transverse curvature that extends across the flap: 



Although applicant's flap may also be curved in the longitudinal dimension as shown in Figure 4: 
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it also possesses the transverse curvature shown above in FIG. 5. 

A longitudinally-curved flap is also described in the '892 Japuntich patent.: 
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The valve that is used in the Baldwin resuscitator also is curved in its longitudinal dimension: 




Baldwin does not, however, show that its flap is curved transversely. As explained in applicant's 
specification, "the effect of the transverse curvature of the flap and valve according to the 
invention is therefore to stiffen the flap sufficiently to resist any drooping away from the seat 
when there is no applied pressure differential, even in the inverted orientation of the structure." 
Applicant further explains that !, [t]he stiffening effect of this transverse curvature is therefore to 
be distinguished from the longitudinal curvature of the flap in U.S. Patent No. 5,325,892 [to 
Japuntich et al.]." Because Baldwin does not disclose the use of a flexible flap that is 
transversely curved, the Baldwin patent does not anticipate applicant's invention under the 
meaning of 35 USC § 102. 
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Claims 16, 17, 19-30, 36-41, 44-46, 60, 61, 64,and 67-69 have been rejected under 35 
USC § 103(a) as being unpatentable over Japuntich in view of Baldwin. Applicant respectfully 
submits that this rejection also cannot be sustained. 

As just indicated, neither Japuntich nor Baldwin discloses a valve that is constructed to 
enable the flap to be curved in the transverse dimension. Japuntich and Baldwin only curve their 
flaps in the longitudinal dimension. While applicants flap may be curved in this direction, it is 
also curved transversely. The use of a transverse curvature on the flap keeps the flap in 
substantial contact with the valve's seal surface under any orientation of the mask. Neither 
Japuntich nor Baldwin teach or suggest this construction or the benefits that may be achieved 
from it. Accordingly, these documents, whether taken alone or in combination, would not have 
made applicant's invention obvious to a person of ordinary skill within the meaning of 35 USC § 
103. 

Applicant's claims have been rejected under the judicially-created doctrine of obvious- 
type double patenting over U.S. Patent No. RE37,974. Applicants have enclosed a Terminal 
Disclaimer to eliminate any issue with respect to this double patenting rejection. 

This application also has been rejected under 35 USC § 251 for a defective 
oath/declaration. The Examiner states that his review of the foreign priority application (GB 
9515986) indicates that this application was filed on July 26, 1995. The Examiner has partially 
confused the filing date of the GB priority application with the filing date of the '839 application, 
which is July 26, 1996 and which issued as U.S. Patent 5,687,767. GB 9515986 has a filing date 
of August 4, 1995. Applicant has enclosed a copy of the British "Request for grant of a Patent", 
and a signed supplemental oath/declaration under 37 CFR § 1.175(b)(1) will be forthcoming to 
correct this date. 

Claims 16-85 have been rejected under 35 USC § 251 for improperly recapturing subject 
matter that was surrendered in the application for patent upon which the present reissue is based. 

The claims that are presently pending in this reissue application do not involve recapture 
estoppel because the patent applicant is not estopped to seek reissue claims that are different in 
scope from those canceled in his or her original patent application. For purposes of defeating 
recapture estoppel, reissue claims are deemed different in scope from originally canceled claims 
if they are narrower in an aspect germane to the previously issued prior art rejection, even though 
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they may be broader in some other regard than previously canceled claims. A comparison to the 
claims surrendered during the original prosecution reveals that each of the claims that are now 
pending in this case recite additional limitations germane to the prior art rejections thereby 
avoiding recapture. For example, claim 16 as amended indicates that the transverse curvature 
extends "medially of the lap" and that the curvature is ''imparted to the flexible flap by virtue of 
the root end of the flexible flap being held against the flap engaging member such that a portion 
of the flap resides in non-alignment with the sealing surface of the upper housing member when 
the valve is viewed in a longitudinal section (FIG. 4)." These limitations narrow pending claim 
16 significantly. Independent claim 16 thus avoids recapture issues. 

Independent claim 41 has been amended to include all the limitations of allowed claim 
42. This claim therefore is also allowable. Independent claims 47 and 70 have been significantly 
reworded to read more clearly. Claims 47 and 70, both before and after the present amendments, 
include narrowing limitations germane to the previous prior art rejections, and thus there should 
be no recapture issue for these claims. Claim 70, for example, notes that the flexible flap is 
mounted at the stationary portion of the flap "off-center relative to the flap and closer to the 
stationary segment of the flap's peripheral edge than to the free segment." The claim further 
states that the mounting of the flexible flap at the stationary portion is "accomplished by having a 
member from the valve cover press against the flap to create curvature in the flap at the point 
where the member contacts the flap to cause at least part of the stationary portion to reside in 
nonalignment with the seal surface when viewing the flap in a longitudinal section." Claim 64 
has been amended to include all the limitations of allowable claim 65. Therefore, claim 64 
should now be allowed. Newly-presented independent claims 86, 89, 92, 104, 1 1 1, and 120, as 

2 In re Clement, 131 F.3d 1464, 1470, 45 USPQ2d 1 161, 1 165 (Fed. Cir. 1997) ("In both Mentor and Ball, the 
relevance of the prior art rejection to the aspects narrowed in the reissue claim was an important factor in our 
analysis. From the results and reasoning of those cases, the following principles flow: (1) if the reissue claim is as 
broad as or broader than the canceled or amended claim [the surrendered subject matter] in all aspects, the recapture 
rule bars the claim; (2) if it is narrower [than the surrendered subject matter] in all aspects, the recapture rule does 
not apply, but other rejections are possible; (3) if the reissue claim is broader [than the surrendered subject matter] in 
some aspects, but narrower [than the surrendered subject matter] in others, then: (a) if the reissue claim is as broad as 
or broader in an aspect germane to a prior art rejection, but narrower in another aspect completely unrelated to the 
rejection, the recapture rule bars the claim; (b) if the reissue claim is narrower in an aspect germane to [a] prior art 
rejection, and broader in an aspect unrelated to the rejection, the recapture rule does not bar the claim, but other 
rejections are possible."); Mentor Corp. v. Coloplast, Inc., 998 F.2d 992, 27 USPQ2d 1521 (Fed. Cir. 1993); Ball 
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Examiner will note, also include many narrowing limitations germane to the previous prior art 
rejections when compared to those claims surrendered during prosecution. Accordingly, 
applicant believes that all claims are now allowable. 

In compliance with 37 CFR § 1 .178, applicants inform the United States Patent and 
Trademark Office of litigation that has been commenced with respect to RE37,974E. The 3M 
Company and the 3M Innovative Properties Company, the owner of the present application have 
sued Moldex-Metric, Inc. in the United States District Court, District of Minnesota (Civil Action 
No. 03-5292). 

Respectfully submitted, 

, 2cD?> By: X^^^^r^t~\ 

Date KartG. HansdnTRe|.No.: 32,900 

Telephone No.: (651) 736-7776 

Office of Intellectual Property Counsel 
3M Innovative Properties Company 
Facsimile No.: 651-736-3833 



Corp. v. US, 729 F.2d 1429, 221 USPQ 289 (Fed. Cir. 1984); In re Richman, 409 F.2d 269, 161 USPQ 359 (CCPA 
1969); Ex parte Eggert, 67 USPQ2d 1716, 1729 (Bd. Pat. App. & Int. 2003). 
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16. (currently amended) An exhalation permitting filter mask assembly for 
positioning over the mouth and nose of a user, the filter mask assembly comprising: 

a mask configured to fit over the nose and mouth of a user and including filter material 
through which air can be inhaled bv^ user while effecting filtration of the inhaled air; 

a uni -directional valve mounted to the mask for permitting exhalation through the valve 
while precluding inhalation through tAe valve; 

the valve including a flexible flap having a root end portion, opposite side portions and a 
free end portion, an upper housing member, an inlet port and a valve seat surrounding the inlet 
port and being part of the upper housing\nember and including a sealing surface adjacent the 
inlet port; 

the valve further including a loWer housing member that includes a flap-engaging 
member; ^ 

the flexible flap being fixedly mounted at the root end relative to the upper housing 
member in a manner so that the free end portion makes sealing contact with the sealing surface 
when the flexible flap is closed and so that the free end portion of the flexible flap lifts from 
contact with the sealing surface and moves outwardly of the sealing surface when exhaled air 
passes through the inlet port; and ^ 

the flexible flap having a transverse curvature extending medially of the flap imparting 
sufficient stiffening to the flexible flap to maintain the flexible flap in sealing contact with the 
sealing surface for any orientation of the filter mask during normal operating conditions in the 
absence of a pressure differential across the flexibl^flap 

wherein the transverse curvature is imparted \o the flexible flap by having the flap- 
engaging member contact the root end of the flexible flap such that the flap is held against the 
sealing surface of the upper housing member and such that a portion of the flap resides in non- 
alignment with the sealing surface of the upper housing member when the valve is viewed in a 
longitudinal section (FIG. 4). 

17. (previously presented) A filter mask assembly as recited in claim 16, wherein the 
flexible flap is formed of elastomeric material. 
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(canceled) 




(previously presented) A filter mask assembly as recited in claim 16, additionally 
including a lower housing member facing the upper housing member wherein the root end of the 
flexible flap is trapped and fixedly positioned between facing surfaces of the upper housing 
member and the lower housing member. 

20. (previously presented) A filter mask assembly as recited in claim 19, wherein the 
facing surface of the lower housing member is a curved surface. 

21. (previously presented) A filter mask assembly as recited in claim 19, wherein that 
part of the sealing surface of the valve seat which the free end of the flexible flap contacts is a 
flat surface. 



f 22. (previously presented) A filter mask assembly as recited in claim 19, wherein the 

sealing surface is provided on a portion of a seal ridge surrounding the inlet port. 

23. (previously presented) A filter mask assembly as recited in claim 22, wherein the 
seal ridge comprises four linear seal ridge members and the facing surface on the lower housing 
is provided on a profiled block aligned with one of the linear seal ridge members. 

24. (previously presented) A filter mask assembly as recited in claim 23, additionally 
including a second profiled block provided in the lower^housing member engaging a central 

portion of the flexible flap outwardly of the root end to urge the central portion toward the upp er 

\ 

housing to enhance the transverse curvature of the flexible flap. 

25. (previously presented) A filter mask as recited^in claim 16, wherein the filter 
material comprises at least one sheet incorporating filter material. 

26-40 (canceled) 
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v, v 4 1 . (currently amended) \A filter face mask comprising: 

a mask body adapted to fit over a nose and a mouth of a wearer; and 
an exhalation valve mounted to the mask body; 
the exhalation valve comprising a flexible flap and a valve seat; 
the flexible flap being mountedlto the valve seat in cantilever fashion for movement 
between open and closed positions; ^ 

the flexible flap having a longitudinal dimension and a free end that rests upon the valve 
seat when in closed position; ^ 

the flexible flap also having a transverse curvature in a direction transverse to the flap's 
longitudinal dimension ; \ 

the transverse curvature biasing the flexible flap to effect positioning and retention of the 
flexible flap in the closed position in the absence of an opening pressure differential across the 
*>7 flap for any orientation of the valve ^ 

wherein the flexible flap has maximum transverse curvature at the location where the 
flexible flap is mounted to the valve seat. 

42. (canceled) 

43. (currently amended) The filter mask of claim 41. wherein the transverse curvature 
of the flexible flap progressively decreases toward the free^end of the flexible flap. 

44. (previously presented) The filter mask of claim 41, wherein the transverse 
curvature is imparted to the flexible flap bv virtue of its mounting to the valve seat. 

45. (previously presented) The filter mask of claim 44, wherein the flexible flap is 
mounted to the valve seat by being pressed towards the seat by a member disposed on a valve 
cover. 

46. (previously presented) The filter mask of claim 41, wherein the exhalation valve 
is so located on the mask such that during normal head movements of a wearer, the free end of 
the flexible flap is generally directed downwardly. 
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^$T^ 47. (currently amended! A filter face mask that comprises: 

a mask body adapted to fit over a nose and mouth of a wearer for filtering inhalation air; 



an exhalation valve mounted to the mask body, the exhalation valve including a flexible 
flap, a first housing defining a valve seat and including a seal ridge terminating in a seal surface, 
and a second housing defining a valve cover; 

the first housing including one o\ more inlet ports, the one or more inlet ports being 
surrounded by the seal ridge; \ 

the second housing including one or more outlet ports and being joined to the first 
housing; . \ 

the flexible flap having only one stationary portion and only one free portion and a 
peripheral edge that includes both stationary and free segments, the flap also having a 
longitudinal axis extending in a direction between the free and stationary segments of the flap; 

the stationary portion of the flexible flap being held in a stationary position in contact 
with a portion of the seal ridge such that the stationary segment of the peripheral edge remains 
stationary during exhalation, and the free portion of the flap being movable during exhalation 
such that the free segment of the peripheral edge moves away from the seal surface and the free 
portion of the flap lifts off of the seal surface; and \^ 

the flexible flap having a curvature in a direction transverse to the longitudinal axis, the 
transverse curvature being imparted to the flexible flap b\ the mounting of the flexible flap in 
contact with a portion of the seal ridge, the mounting of thkflap causing the stationary portion of 
the flap to be pressed towards the seal ridge such that at leas\a portion of the stationary portion 
resides in non-alignment with the seal surface when viewing tke valve in a longitudinal section 
(FIG. 4); the transverse curvature effecting biasing of the free portion of the flexible flap towards 
the seal surface under neutral conditions so that the flap maintains substantial contact with the 
seal surface of the valve seat in the absence of exhalatorv pressure differential across the flap in 
any orientation of the valve, while also allowing the free portion of the flexible flap to be lifted 
from the seal surface during an exhalation. 

48. (canceled) 
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49. (currently amended) The filter face mask of claim 47, wherein the flexible flap is 

/ \ 
mounted to the valve in cantilever manner by being trapped between respective surfaces on the 

valve seat and the valve cover. 

50. (previously presented) The filter face mask of claim 47, wherein the outlet ports 
are oriented on the valve cover relative to the flexing of the flexible flap such that exhaled air 
from a wearer exits the exhalation valve with a downward component that directs the exhalate 
away from a wearer's eves. 

51. (previously presented) The filter face mask of claim 47, wherein the seal surface 

\ 

has multiple portions that include first and second side portions and a free-end portion, the free 
segment of the peripheral edge of the flexible\lap having a flat configuration above the first and 

52. (previously presented) The filter face mask of claim 47, wherein the flexible 

\ 

flap's transverse curvature progressively decreases\ towards an outer end of the free portion of the 
flexible flap. \ 

53. (previously presented) The filter fac^mask of claim 47, wherein the valve seat 
and valve cover are inter-fitting plastic parts. \^ 

V 

54. (previously presented) The filter face mask of claim 47. wherein said stationary 

\ 

portion of the flexible flap is permanently configured for embracing a portion of the valve seat. 

\ 

55-63 (canceled) 
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(currently amended) A filter face mask that comprises: 

a mask body adapted to fit over a nose and a mouth of a wearer; and 

(b) an exhalation valve mounted to the mask body, the exhalation valv e comprising a 

flexib le flap and a valve seat, the flexible flap being mounted to the valv e seat in cantilever 

- 

fashion such that it has a longitudinal dimension, the flexible flap havin g a free end that rests 
upon the valve seat when closed, the flexible flap exhibits a curvature in a direction transverse to 
the flexible flap's longitudinal dimension, the transverse curvature bia sing the flexible flap to 
assist in closing the valve in the absence\of an opening pressure differential ac ross the flexible 
flap, under anv orientation of the valve wherein the flexible flan has a tr ansverse curvature at the 

location where the flexible flap is mountedVo the valve seat. 

\ 

65. (canceled) 

66. (currently amended) The fluid valve of claim 64. wherein the transve rse curvature 
of the flex ihle flan decreases in the longitudinal^dimension toward a free end of the flexible flap. 

\ 

67. (currently amended) The filter mask of claim 66. wherein the transve rse curvature 
is imparted to the flexible flap bv virtue of its mounting to the valve seat. 

\ 

68. (previously presented) The filter maskxof claim 67. wherein the flexible flap is 
mounted to the valve seat bv being pressed toward the valve seat bv a member disposed on a 
valve cover. 

69. (previously presented) The filter mask of claHm 64. wherein the exhalation valve 
is so located on the mask such that during normal head movements of a wearer, the free end of 
the flexible flap is generally directed downward . 
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(currently amended) ^filter face mask that comprises: 
f (a) a mask body that is adapted to fit over a nose and mouth of a wearer; and 
(b) an exhalation valve that is mounted to the mask body, the exhalation valve 
comprising a flexible flap, a valve seat, and a valve cover, the valve seat comprising one or more 
inlet ports, which one or more ports are surrounded by a seal surface, the valve cover comprising 
one or more outlet ports and being joined )o the valve seat, the flexible flap being mounted to the 
valve seat and having only one stationary portion and only one free portion and a peripheral edge 

that includes stationary and free segments at\opposite ends of a longitudinal axis of the flap, the 

\ 

stationary segment of the flexible flap's peripheral edge being associated with the stationary 

\ 

^ portion of the flexible flap so as to remain stationary during an exhalation, and the free segment 

of the flexible flap's peripheral edge being associated with the free portion of the flexible flap so 

\ 

as to be movable during an exhalation, the flexible flap having a curvature in a direction 

\ 

transverse to the longitudinal axis of the flap, the transverse curvature being imparted to the 

flexible flap by the mounting of the flexible flap atWe stationary portion off-center relative to the 

\ 

f 

mounting of the flexible flap at the stationary portion'being accomplished by having a member 

\ 

from the valve cover press against the flap to create sufficient curvature in the flap at a point 

\ 

where the member contacts the flap to cause at least park of the stationary portion to reside in 
non-alignment with the seal surface when viewing the flap in a longitudinal section (FIG. 4), the 
member causing a biasing of the free portion of the flexible\flap toward the seal surface under 
neutral conditions while also allowing the free portion of the^flexible flap to be lifted from the 
seal surface during an exhalation. 

71. (canceled) 

72. (currently amended) The filter face mask of claim 70, wherein the flexible flap is 

mounted to the valve by being trapped between respective surfaces on the valve seat and the 

\ 

valve cover. V 

\ 



\ 

flap and closer to the stationary segment of the flap's peripheral edge than to the free segment, the 
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(previously presented! The filter face mask of claim 70, wherein the outlet ports 
are'oriented on the valve cover relative to the flexing of the flexible flap such that exhaled air 
from a wearer exits the exhalation valve with a downward component that directs the exhalate 
away from a wearer's eves. 

74. (currently amended) The filter face mask of claim 72, wherein the seal surface 
has multiple portions that include first and second side portions and a free-end portion, the free 
segment of the peripheral edge of the flexible flap having a flat configuration above the first and 
second side portions and the free end portion, 

\ 

75. (currently amended) The filter face mask of claim 74, wherein the flexible flap's 
transverse curvature decreases towards the free segment of the peripheral edge of the flexible 
flap. 

^ >< 76. (previously presented) The filter face mask of claim 75, wherein the flexible flap 

v lies flat against the seal surface that is disposed beneath the free end of the flexible flap. 



77. (previously presented) The filter face mask of claim 70, wherein the valve seat 
and valve cover are inter-fitting plastic parts. 

78. (currently amended) The filter face mask oficlaim 70, wherein the stationary 

\ 

portion of the flexible flap is configured for embracing a member on the valve seat. 



79. (previously presented) The filter face mask of claim 70, wherein the exhalation 

\ 

valve is positioned on the mask body and the flexible flap is positioned on the valve seat such 
that the free portion of the flap resides below the stationary portionv when the mask is worn in its 
normal upright position over the nose and mouth of the wearer. 

80. (previously presented) The filter face mask of claim 79\ wherein the flexible flap 

\ 

has no more than one free portion and no more than one stationary portion. 



81. (currently amended) The filter face mask of claim 72, wherein the flexible flap is 
mounted to the valve seat off-center relative to the flap. 
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^^j\^82. (currently amended) TheWer face mask of claim 8L wherein the flexible flap is 
mounted closer to the stationary segment oV the peripheral surface than to the free segment . 

83. (currently amended) The filter face mask of claim 82, wherein the transverse 
curvature constitutes an arching of the flap in a dimension transverse to a longitudinal dimension of 
the flap. 

84. (previously presented) The filter face mask of claim 83. wherein the flexible flap 

\ 

also has a curvature in the longitudinal dimension, which curvature is imparted to a central section 
of the flap. 

85. (previously presented) The filter face mask of claim 84. wherein the transverse 
curvature of the flap decreases in the longitudinal dimension moving from a point where the flap is 
mounted to the valve seat towards the free segment of the^flap's peripheral edge. 

\ 
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86. (new) A filter mask that comprises: 

(a) a mask body that is adapted to fit over the nose and mouth of a person; and 

(b) a unidirectional exhalation valve that is mounted to the mask body to enable exhaled 
air to exit an interior of the mask body during an exhalation, the unidirectional exhalation valve 
comprising: 

(i) a cantilevered flexible flap that has a stationary portion and a free portion 
and has a peripheral edge that includes opposing first and second side edges and opposing 
stationary and free edges, the stationary and free edges being located at opposing ends of a 
longitudinal axis of the flap, the first and second peripheral side edges extending between 
the stationary edge and the free edge, 

(ii) a valve seat having sealing surfaces that contact the cantilevered flexible flap 
along the stationary and free edges and first and second side edges when the valve is closed: 



(iii) a valve cover that has a profiled block that engages the flexible flap at the 
stationary portion to press the flap towards the valve seat to cause the flexible flap to exhibit 
a curvature at least in a direction transverse to the longitudinal axis, the transverse curvature 
biasing the flap and maintaining the flap in substantially in contact with all the sealing 
surfaces of the valve seat in the absence of an opening pressure differential across the valve, 
under any orientation of the valve while also allowing the free edge and at least portions of 
the peripheral side edges to flex away from the respective sealing surfaces of the valve seat 
during an exhalation. 

87. (new) The filter mask of claim 86, wherein the profiled block engages the flap at a 
non-central location of the flap in a non-aligned relationship to the sealing surfaces to create an 
arched configuration transversely to the longitudinal axis, wherein the arched configuration 
decreases along the longitudinal axis in a direction going from the location where the profiled block 
engages the flap towards the free segment of the flap's peripheral edge, and wherein the flap is 
tra pped between respective surfaces on the profiled block and on the valve seat. 




and 



14 



Application No.: 09/986346 Case No.: 54135US011 




88. (new) The filter mask of claim 87, wherein the sealing surfaces have multiple 
portions that include first and second side portions and a free end portion, the free segment of the 
peripheral edge of the flexible flap havings a flat configuration above the first and second side 
portions and the free end portion^ \ 
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(new) A filter mask\hat comprises: 
a mask body; and 




(b) a unidirect ional exhalation valve that is secured to the mask body, the unidirectional 



exhalation valve composing: \ 

(i) a flexible flap that has only one stationary portion and only one free portion 

and that has a peripheral edge that includes a stationary segment and a free segment, the 

\ 

stationary segment being associated with the stationary portion of the flap so as to remain 

\ 

stationary during an exhalation and the free segment of the flap being associated with the 
free portion of the flap so as to be moveable during an exhalation, the stationary and free 

segments of the peripheral edge being disposed at opposing ends of a longitudinal 

\ 

dimension of the flap; 



(ii) a valve seat that has ah least one port to allow exhaled air to exit the mask 
body when worn on a person, the valve seat also comprising a seal surface onto which the 
stationary and free portions of the flap make contact when no fluid is passing through the 
port(s), the free portion of the flap being capable of being lifted from the seal surface when 
a wearer exhales to allow exhalate to exit the mask, the seal surface surrounding the port(s) 
so that when the stationary and free portions of the flap are in contact with the seal surface 
fluid cannot pass through the port(s) in an opposite direction to enter the mask, the flexible 
flap being mounted to the valve seat to create a fixed curvature in the flap in a direction 
transverse to the longitudinal dimension, the fixed curvature being accomplished by 
exerting a force on the flexible flap to move tlie flap towards the valve seat such that the 
flap, at the location where the force is exerted, is non-aligned with the seal surface, the 
exerted force and the non-aligned relationship between the seal surface and the flap at the 
location of the force, imparting the curvature andlbiasing the flap towards the seal surface to 
enable the free portion of the flap to maintain substantial contact with the seal surface under 
any orientation of the mask when a fluid is not passing through the valve seat port(s). 

y 90. (new) The filter face mask of claim 87. further comprising a valve cover that has a 
_h ^ - 

profiled block extending therefrom, the profiled block engaging the flap so as to crea te the force 
needed to impart an arched curvature to the flap. \ 
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91 . (new) The filter face mask of claim 90, wherein the profiled block engages the flap 
at a'non-central location of the flap in a non-aligned relationship to the sealing surfaces to create an 
arched configuration transversely to the longitudinal axis, wherein the arched configuration 
decreases along the longitudinal axis in a direction going from the location where the profiled block 
engages the flap towards the free segment of tlie flap's peripheral edge, and wherein the flap is 
tra pped between respective surfaces on the profiled block and on the valve seat. 
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92. (new) A filter mask tha^ comprises: 
/ (a) a mask body; and 

(b) a unidirectional exhalation valve that is secured to the mask body, the unidirectional 
exhalation valve comprising: 

(D a flexible flap that hks a stationary portion and a free portion and that has a 
peripheral edge that includes a stationary segment and a free segment, the stationary 
segment being associated with the stationary portion of the flap so as to remain stationary 
during an exhalation and the free segment of the flap being associated with the free portion 
of the flap so as to be moveable during an exhalation, the stationary and free segments of 
the peripheral edge being disposed at opposing ends of a longitudinal dimension of the flap; 

(ii) a valve seat that has at least one port to allow exhaled air to exit the mask 

\ 

body when worn on a person, the valve seat also comprising a seal surface onto which the 

\ 

stationary and free portions of the flap make contact when no fluid is passing through the 

\ 

port(s), the free portion of the flap being capable of being lifted from the seal surface when 
a wearer exhales to allow exhalate to exit the\mask, the seal surface surrounding the port(s) 
so that when the stationary and free portions of the flap are in contact with the seal surface 
fluid cannot pass through the port(s) in an opposite direction to enter the mask, the flexible 
flap being mounted to the valve seat in a cantilevered manner and to create a fixed curvature 
in the flap in a direction transverse to the longitudinal dimension, the fixed curvature being 
accomplished by exerting a force on the flexible flap to move the flap towards the valve seat 
such that the flap, at the location where the force is exerted, is non-aligned with the seal 
surface, the exerted force and the non-aligned relationship between the seal surface and the 
flap at the location of the force, imparting the curvature and biasing the flap towards the seal 
surface to enable the free portion of the flap to maintain substantial contact with the seal 
surface under any orientation of the mask when a fluicl is not passing through the valve seat 
port(s). i 

93. (new) The filter face mask of claim 92, further comprising a valve cover that has a 
profiled block extending therefrom, the profiled block engaging the flap so as to create the force 
needed to impart an arched curvature to the flap. \ 
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94. (new) The filter mask of claim 92, wherein the flap's peripheral edge has two 
peripheral side edges located between a stationary end and a free end, wherein the free end and at 
least portions of the peripheral side edges are freely movable to flex away from portions of the seal 
surface that the flap would contact when in aVlosed condition. 

— 
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. 95. (new) A filter masl that comprises: 
^ x x a mask body that is adapted \o fit over the nose and mouth of a person; and 

a unidirectional exhalation valve that is mounted to the mask body to enable exhaled air 
to exit an interior of the mask body during an exhalation, the exhalation defining a downstream 
direction and an opposite upstream direction, the unidirectional exhalation valve comprising: 
a cantilevered flexible flap and a cooperating valve seat surrounding a valve orifice: 
the cantilevered flexible flap defining a root end and a free end at opposite ends of a 
longitudinal axis of the flap, and two peripheral side edges respectively extending between the 
root end and the free end; wherein the root end, the free end, and the two side edges include 
upstream and downstream surfaces; 

the valve seat having sealing surfaces that contact the flap along portions of the upstream 
surface of the root end, the free end, and the peripheral side edges when the fluid valve is closed; 

the cantilevered flexible flap being mounted in contact with the respective sealing surface 
of the valve seat at the root end and being freely movable to flex away from the respective 
sealing surface of the valve seat at the free end anc^along at least portions of the peripheral side 
edges when fluid flows through the fluid valve and )he fluid valve is open; and 

wherein said mounting of the flexible flap to the valve seat creates a fixed curvature in the 
flap in a direction transverse to the longitudinal axis, th^fixed curvature resulting from a force 
being applied to the flap at a position proximate the rootvend and between the peripheral side 
edges, the applied force moving the flap upstream at the applied position and thus imparting the 
curvature, the curvature resulting in maintaining the flap substantially in contact with the sealing 
surfaces of the valve seat in the absence of an opening pressure differential across the flap, in any 
orientation of the valve. 

96. (new) The mask of claim 95, wherein the transverse curvature in the flap includes 
a fixed transverse curvature in the root end of the flap at a location^ spaced inward from the 
portion of the root end that contacts the sealing surface. 
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97. (new) The mask of claim 95, further comprising a valve cover having a block for 
mounting the flap in contact with the sealing surfaces; wherein the block exerts the force in the 
upstream direction to the lower surfacelof said flap resulting the transverse curvature. 

98. (new) The mask of clainra97, wherein the transverse curvature in the flap includes 
a fixed transverse curvature in the flap in\said root end at a location of said root end located 



between the block and the portion of the of the root end that contacts the sealing surface. 

99. (new) The mask of claim 98, wherein said block has a width that is less than a 

\ 

transverse distance between opposite side edges of the orifice. 

\ 

100. (new) The mask of claim 95, wherein said cantilevered arrangement of said 
flexible flap is defined by the flap being supported proximate said root end and the free end being 
unsupported. 

101 . (new) The mask of claim 97, wherein said cantilevered arrangement of the 
flexible flap is defined by said flap being supported by at least said block at or adjacent said root 
end, and by the free end being unsupported. 

102. (new) The mask of claim 97, wherein said cantilevered arrangement of the 
flexible flap is defined by said flap being supported between said block and the sealing surfaces 
at the root end, and by the free end being unsupported^ 

103. (new) The mask of claim 97, wherein the root end includes an outer edge surface, 
and wherein the sealing surface contacts the root end inward from the outer edge surface. 

1 04. (new) A filter mask that comprises: 

a mask body that is adapted to fit over the nose and mouth of a person; and 

a unidirectional exhalation valve that is mounted to the\nask body to enable exhaled air to 

\ 

exit an interior of the mask body during an exhalation, the exhalation defining a downstream 

\ 

direction and an opposite upstream direction, the unidirectional exhalation valve comprising: 
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\ 

^\ a cantilevered flexible flap and\a cooperating valve seat surrounding a valve orifice; 
k xft y^ the cantilevered flexible flap defining a root end and a free end at opposite ends of a 
longitudinal axis of the flap, and two peripheral side edges respectively extending between the 
root end and the free end: wherein the r^ot end, the free end, and the two side edges have upper 
and lower surfaces; 

the valve seat having sealing surfaces that contact the flap along portions of the upstream 

surface of the root end, the free end, and tlk peripheral side edges when the fluid valve is closed; 

the cantilevered flexible flap being mounted in contact with the respective sealing surface 

\ 

of the valve seat at the root end and being freely movable to flex away from the respective 

\ 

sealing surface of the valve seat at the free end and along at least portions of the peripheral side 

\ 

edges when fluid flows through the fluid valve and the fluid valve is open; and 

wherein the mounting of the flexible flap to the valve seat creates a fixed curvature in the 
flap in a direction transverse to the longitudinal axis, the fixed curvature resulting from a force 
being applied to said flap in an upstream direction at a position proximate the root end and 
between the peripheral side edges, the applied force moving the flap upstream at the applied 
position and thus imparting the curvature, the curvature resulting in maintaining the flap 
substantially in contact with the sealing surfaces oftthe valve seat in the absence of an opening 
pressure differential across the flap, in any orientation of the valve; 

wherein the transverse curvature in the flap includes a fixed transverse curvature in the 
root end of the flap at a location spaced inward from the portion of the root end that contacts the 
sealing surface; ^ 

wherein the cantilevered arrangement of the flexible flap is defined by said flap being 
supported proximate the root end, and by said free end being unsupported. 

105. (new) The mask of claim 103, further comprising a valve cover having a block 
for mounting said flap in contact with said sealing surfaces ;\vherein the block exerts the force in 
the upstream direction to the lower surface of the flap resulting the fixed transverse curvature. 

a- 
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106. (new) The mask of claim 105, wherein the transverse curvature in the flap 
includes a fixed transverse curvature inuhe flap in the root end at a portion of the root end 
located between the block and the portion of the of the root end that contacts the sealing surface. 

107. (new) The mask of claim 106, wherein the block has a width that is less than a 
transverse distance between opposite side e^dges of the orifice. 

108. (new) The mask of claim 105, wherein the cantilevered arrangement of the 
flexible~flap is defined by the flap being supported by at least the block at or adjacent the root 
end, and by the free end being unsupported. 

109. (new) The mask of claim 105, wherein the cantilevered arrangement of the 

\ 

flexible flap is defined by the flap being supported between the block and the sealing surfaces at 
the root end, and by the free end being unsupported. 

1 10. (new) The mask of claim 105, wherein the upper surface of the root end includes 
an outer edge surface, and wherein the sealing surface contacts the root end inward from the 
outer edge surface. ^ 
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111, (new) A filter mask thai comprises: 
^\ > r 



f a mask body that is adapted to fit over the nose and mouth of a person; and 

a unidirectional exhalation valve that is mounted to the mask body to enable exhaled air to 
exit an interior of the mask body during an exhalation, the exhalation defining a downstream 
direction and an opposite upstream direction, the unidirectional exhalation valve comprising: 

a cantilevered flexible flap and a cooperating valve seat surrounding a valve orifice; the 

\ 

cantilevered flexible flap defining a supported end and a free end at opposite ends of a 

\ 

longitudinal axis of the flap, and two peripheral side edges respectively extending between the 
su pported end and the free end; wherein the supported end, the free end, and the two side edges 
include upstream and downstream surfaces; ^ 

the valve seat having sealing surfaces that contact the flap along portions of the upstream 

\ 

surfaces of the supported end, the free end, and the peripheral side edges when the fluid valve is 
closed: * 

the cantilevered flexible flap being mounted in contact with the respective sealing surface 
of the valve seat at the supported end and being freely movable to flex away from the respective 
sealing surface of the valve seat at the free end and along at least portions of the peripheral side 
edges when fluid flows through the fluid valve and the fluid valve is open; and 

wherein the mounting of the flexible flap to the valve seat creates a fixed curvature in the 

\ 

flap in a direction transverse to the longitudinal axis, the fixed curvature resulting from a force 
being applied to said flap at a position within the supported end and between the peripheral side 
edges, the applied force moving the flap upstream at the position and thus imparting the curvature, 
the curvature resulting in a biasing of the flap towards the seal surface to enable the free end of the 
flap to maintain substantial contact with the sealing surfaces in the absence of an opening pressure 
differential across the flap, in any orientation of the valve. 

1 12. (new) The mask of claim 111, wherein the transverse curvature in the flap 
includes a fixed transverse curvature in the supported end of the flap at a location spaced inward 

from the portion of the of the supported end that contacts the sealing surface. 

\ 
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113. (new) The mask of alaim 111, further comprising a valve cover having a block 
for mounting the flap in contact witmsaid sealing surfaces; wherein said block exerts a force in 
the upstream direction to said lower surface of the flap resulting the fixed transverse curvature. 

1 14. (new) The mask of claim 113, wherein the transverse curvature in the flap 
includes a fixed transverse curvature in the flap in the supported end between the profiled block 
and the portion of the of the supported end that contacts the sealing surface. 

115. (new) The mask of claim ^14, wherein the block has a width that is less than a 

\ 

transverse distance between opposite side edges of the orifice. 

1 1 6. (new) The mask of claim 1 1 1\ wherein the cantilevered arrangement of the 
flexible flap is defined by the flap being supported at the supported end and the free end being 



unsupported. 

117. (new) The mask of claim 113, wherein the cantilevered arrangement of the 
flexible flap is defined by the flap being supported, by at least the block at the supported end, and 
by the free end being unsupported. \ 

118. (new) The mask of claim 113, wherein the cantilevered arrangement of the 
flexible flap is defined by the flap being supported between the block and the sealing surfaces at 
the supported end, and by the free end being unsupported. 

1 19. (new) The mask of claim 113, wherein tl\root end includes an outer edge 
surface, and wherein said sealing surface contacts said supported end inward from the outer edge 
surface. \ 
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. \ 120. (new) A filter m ak that comprises: 

- X 

^ / a mask body that is adapteaUo fit over the nose and mouth of a person; and 

a unidirectional exhalation valve that is mounted to the mask body to enable exhaled air to 
exit an interior of the mask body during an exhalation, the exhalation defining a downstream 
direction and an opposite upstream direction, the unidirectional exhalation valve comprising: 

a cantilevered flexible flap andV cooperating valve seat surrounding a valve orifice; 

the cantilevered flexible flap defining a supported end and a free end at opposite ends of a 
longitudinal axis of the flap, and two peripheral side edges respectively extending between the 
supported end and the free end; wherein the supported end, the free end, and the two side edges 
include upstream and downstream surfaces; 

the valve seat having sealing surfaces that contact the flap along portions of the upstream 
surfaces of the supported end, the free end,\and the peripheral side edges when the fluid valve is 
closed; \ 

the cantilevered flexible flap being mounted in contact with the respective sealing surface 
of the valve seat at the supported end and being freely movable to flex away from the respective 
sealing surface of the valve seat at the free end and along at least portions of the peripheral side 
edges when fluid flows through the fluid valve\and the fluid valve is open; and 

means for mounting the flexible flap to the valve seat wherein the mounting means 
creates a fixed curvature in the flap in a direction transverse to the longitudinal axis, the curvature 
resulting in a biasing of the flap towards the seal surface to enable the free end of the flap to 
maintain substantial contact with the sealing surfaces in the absence of an opening pressure 
differential across the flap, in any orientation of the valve. 

121. (new) The valve of claim 120, wherei\the mounting means includes a block that 
exerts a force in the upstream direction to the flap's downstream surface at a position within the 
supported end and between the peripheral side edges, the\pplied force moving the flap upstream 
at the exerted position and thus imparting the curvature. \ 
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